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INTRODUCTION
Recombination events can have a substantial impact in 
determining phylogenetic relationships among genetic 
sequences.
Problems in detecting and analysing recombination 
events:
The possibility of multiple events overlapping each 
other.
More-recent substitutions obscuring the 
recombinant sequences.
Numerous packages are available for the quantification 
of recombination events, identification of recombination 
breakpoints, and/or derivation of evolutionary relation-
ships among groups of sequences.
In this study, simulations of artificial sequence data were 
used to assess the effectiveness of recombination 
analysis tools in recovering recombination events that 
are partially obscured by more-recent substitutions.
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• Pairwise comparisons of polymorphic sites (Maximum BLAST-
like score). Significance: Local & Global P-values.
• High-scoring aligned pair (HSAP) infers possible recombination/ 
gene conversion.
• The gscale option 
scales mismatch 
penalties.
• Good in identifying  
recombination 
breakpoints when
an appropriate
gscale settings
was specified.
GENECONV
# Output of GENECONV for sequence file R502005K2P00.g1.phy
# GENECONV version 1.81
# Command line:  GENECONV R502005K2P00.g1.phy -phylip /w123 /g1 /lp
#
# R502005K2P00.g1.phy: 4 sequences.
#
....
# Maximum BLAST-like scores:
# Inner      Max         Sim     S.D.s above     S.D. of
#  frags Score      P-value    sim. mean        sims
# SCORE    36.220      0.0000        28.35       1.2157
# OuterSeq
#  frags 2.164      0.1626         0.89       1.2859
#
....
# Global inner fragments (382 polymorphisms, 1000 aligned bases):
....
#
#   Seq Sim    BC KA    Aligned Offsets   Num  Num  Tot  MisM
#   Names          Pvalue Pvalue Begin  End   Len  Poly Dif  Difs Pen.
GI  taxon2;taxon4  0.0000  0.00000   278    750  473   184  38  204    2
GI  taxon3;taxon4  0.0000  0.00000     1    251  251    96  13  209    2
GI  taxon1;taxon3  0.0000  0.00000   288    746  459   178  41  204    2
GI  taxon1;taxon2  0.0000  0.00001   857   1000  144    54   9  213    2
GI  taxon1;taxon2  0.0004  0.00069   123    253  131    48   9  213    2
GI  taxon3;taxon4  0.0481  0.09414   750   1000  251    92  26  209    2
#
# 6 inner fragments listed.
....
GENECONV
output
Performance of recombination-detecting programs 
is greatly influenced by:
a. Post-recombination evolution.
b. Starting template of the tree topology.
c. Length of recombined region.
The result suggests the possible use of Reticulate in 
identifying potential recombined regions complimen-
tarily with GENECONV or RecPars in identifying the 
breakpoints.
A module that is sensitive in detecting recombination 
events obscured by recent substitutions will be a 
great tool in the study of molecular evolution.
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• Compatibility matrix – comparisons of informative 
sites to detect phylogenetic incongruence.
• %diff: percentage difference of the number of
compatible sites between recombined region and   
non-recombined region.
• Good in 
identifying 
potential 
recombined 
regions.
Reticulate
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• Parsimony algorithm – based on parsimonious subtree transfers required to transform one alternative tree into another 
across the sequence alignment.
• Recombination cost: penalty of introducing a recombination breakpoint into the sequence.
• Good in Identifying recombination breakpoints when appropriate 
recombination cost was specified.
RecPars
SUBSTFILE = SUBST
DATAFILE = R502005K2P00.frp
DEBUG = YES
REKOMBCOST = 5
INITIAL PHYLOGENI = BEST 0 100
ROUNDS = 3
ONLY_ONE_PHYL = NO
Minimal Tree cost = 328
Removed positions has cost = 110
Read 4 sequences with length 1000
Removed all positions(columns) with 4 or 3 equal bases
Remaning bases in each sequence = 272
Tree 1: start = 0 , end = 251 , cost = 80 , rekomb = 1
|---- 2
|---|        
|   |---- 3
---|            
|   |---- 0
|---|        
|---- 1
Tree 2: start = 253 , end = 748 , cost = 167 , rekomb = 1
|---- 2
|---|        
|   |---- 0
---|            
|   |---- 3
|---|        
|---- 1
Tree 3: start = 750 , end = 999 , cost = 83 , rekomb = 0
|---- 2
|---|        
|   |---- 3
---|            
|   |---- 0
|---|        
|---- 1
Total Cost = 340
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e.g.
Recombined 
region = 300bp
RecPars
output
recombination
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